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ALTERNATIVES INVOLVING DIRECT DISCHARGE OR TREATMENT OF THE GROUNDWATER AT A POTW.  DIRECT DISCHARGE OF
CONTAMINATED EXTRACTED GROUNDWATER TO THE DRAINAGEWAYS AT THE SITE, TO ROCK CREEK, AND/OR TO THE GRAND RIVER
IS UNACCEPTABLE FROM AN ENVIRONMENTAL, INSTITUTIONAL, AND PUBLIC HEALTH VIEWPOINT BECAUSE OF THE EFFLUENT
CONCENTRATIONS.  CONTAMINANTS WOULD BE TRANSFERRED FROM ONE ENVIRONMENTAL MEDIUM (GROUNDWATER) TO
ANOTHER (SURFACE WATER).  TREATMENT OF EXTRACTED GROUNDWATER WOULD REMOVE THE CONTAMINANTS FROM THE
ENVIRONMENT, HOWEVER, TREATMENT AT A POTW IS MORE EXPENSIVE THAN ONSITE TREATMENT: ANNUAL O&M COSTS ARE ABOUT
$340,000 PER YEAR FOR THE POTW AND ONLY ABOUT $8,000 PER YEAR FOR ONSITE TREATMENT. THE TRANSPORTATION
REQUIREMENTS OF THIS TECHNOLOGY ARE ALSO A MAJOR DISADVANTAGE.

ALTERNATIVES INVOLVING OFFSITE SOIL INCINERATION.  THE CAPITAL COST TO TRANSPORT AND INCINERATE THE SOIL IS
MUCH GREATER (ORDER OF MAGNITUDE GREATER) THAN ALL OTHER ALTERNATIVES.  ALTHOUGH REMOVAL AND SUBSEQUENT
DESTRUCTION OF ORGANIC CONTAMINANTS IS PERMANENT AND IRREVERSIBLE, THE METALS WHICH MAY BE PHYSICALLY BOUND
TO THE ASH MAY REQUIRE THAT THE ASH BE DISPOSED OF AT A RCRA-LICENSED LANDFILL.  THE ONLY RCRA INCINERATION
FACILITY IDENTIFIED WITHIN THE GEOGRAPHICAL AREA (300 MILE RADIUS) OF THE SITE WILL ONLY ACCEPT SOIL WHICH IS
PACKED IN DRUMS.  ALSO, THE FACILITY CAN PROCESS 160 DRUMS PER MONTH (45 YD3 PER MONTH), AND HAS NO STORAGE
CAPACITY.  TO INCINERATE 95 PERCENT (4,300 YD3) OR 100 PERCENT (18,300 YD3) OF THE SOIL CONTAMINANTS WOULD
REQUIRE 10 OR 20 YEARS.  THEREFORE, ALTHOUGH THE LONG TERM EFFECTIVENESS MAY BE BENEFICIAL, THE LENGTH OF
TIME FOR IMPLEMENTATION OF SUCH ACTION AND THE COST OF INCINERATION DO NOT
MAKE THIS AN ACCEPTABLE ALTERNATIVE.

ALTERNATIVES INVOLVING ON-SITE INCINERATION.  THE CAPITAL COST IS GREATER THAN TWICE THE COST OF ALL OTHER
ON-SITE ALTERNATIVES. THE ASH ITSELF MAY BE A HAZARDOUS SUBSTANCE, AND MAY THEREFORE HAVE TO BE DISPOSED OF
AT A RCRA FACILITY.  THE ADDITIONAL COST OF LANDFILLING THE RESULTING ASH HAS NOT BEEN INCLUDED IN THIS
ESTIMATE.  THIS COST WILL SUBSTANTIALLY INCREASE THE OVERALL COST IF LANDFILLING IS NECESSARY.  THE
EFFECTIVENESS AND AVAILABILITY OF AN ON-SITE INCINERATOR IS UESTIONABLE.  PRESENTLY THERE ARE FEW MOBILE
INCINERATORS.  IT IS ESTIMATED THAT INCINERATION OF 100 PERCENT OF THE CONTAMINATED SOIL WOULD REQUIRE 32
MONTHS OF CONTINUOUS OPERATION AFTER THE INCINERATOR BECOMES AVAILABLE. INCINERATION OF 95 PERCENT OF THE
SOIL CONTAMINATION WOULD REQUIRE 16 MONTHS AFTER THE INCINERATOR BECOMES AVAILABLE.

TREATMENT OF GROUNDWATER ON SITE WAS ASSESSED FOR AIR STRIPPING AND ACTIVATED CARBON.  BOTH ARE DEMONSTRATED,
EFFECTIVE TREATMENT TECHNOLOGIES, BOTH REMOVE THE CONTAMINANTS OF CONCERN AT THE SITE, AND BOTH HAVE
COMPARABLE CAPITAL COSTS.  BECAUSE THE O&M COST AND EFFORT NECESSARY TO MAINTAIN THE AIR STRIPPER EXCEED THAT
OF THE ACTIVATED CARBON SYSTEM, THE PREFERRED TREATMENT TECHNOLOGY IS ACTIVATED CARBON.

DETAILED DESCRIPTION/EVALUATION OF ALTERNATIVES

A COMPARATIVE EVALUATION OF THE REMAINING ALTERNATIVES IS PRESENTED BELOW AND IS SUMMARIZED IN TABLE 12.  THE
ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT TO THE REMEDIAL ALTERNATIVES ARE DISCUSSED IN THE
SECTION ENTITLED CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS.

ALTERNATIVE 1A

THIS ALTERNATIVE CONSISTS OF REMOVAL AND OFF-SITE DISPOSAL OF CONTAMINATED SOIL AND GROUNDWATER.  THIS
ALTERNATIVE EXCEEDS RELEVANT AND APPLICABLE STANDARDS.

TO REMOVE SOIL TO BACKGROUND LEVELS WOULD REQUIRE THE REMOVAL OF 18,300 YD3 OF SOIL OVER 2.3 ACRES DOWN TO AN
AVERAGE DEPTH OF 5 FEET.  IN ADDITION, APPROXIMATELY 78 YD3 OF CONTAMINATED SEDIMENT WOULD HAVE TO BE
REMOVED.  APPROXIMATELY 760 MILLION GALLONS OF GROUNDWATER WILL BE EXTRACTED OVER A PERIOD OF 90
YEARS TO OBTAIN GROUNDWATER BACKGROUND CONCENTRATION LEVELS.  THE BUILDINGS ON THE SITE WILL BE DEMOLISHED
AND TRANSPORTED TO AN APPROPRIATE OFFSITE DISPOSAL FACILITY.  ALL EXCAVATED SOIL WILL BE TRANSPORTED TO A
PERMITTED HAZARDOUS WASTE LANDFILL AND CONTAMINATED GROUNDWATER WILL BE EXTRACTED AND TRANSPORTED TO A
PERMITTED TREATMENT FACILITY. ALL CONTAMINATED SOILS WILL BE PLACED IN CELLS WHICH MEET RCRA REQUIREMENTS. 
(THE COST ESTIMATE INCLUDES THE INCREMENTAL COST OF CONSTRUCTION OF A DOUBLE-LINED VERSUS A SINGLE-LINED CELL
AT A LICENSED LANDFILL). THE TRANSPORTATION COSTS OF LIQUID AND SOIL TO OFF-SITE FACILITIES ARE ESTIMATED BY
ASSUMING THE FACILITY TO BE WITHIN A 300-MILE RADIUS OF THE SITE.  THERE ARE AT LEAST THREE HAZARDOUS WASTE
LANDFILLS WITHIN THIS AREA.



REMOVAL AND DISPOSAL OF ALL SOLIDS CAN BE IMPLEMENTED QUICKLY AND EASILY WITH CONVENTIONAL CONSTRUCTION
METHODS.  THE TECHNICAL FEASIBILITY OF GROUNDWATER EXTRACTION AND OFFSITE DISPOSAL IS WELL ESTABLISHED,
HOWEVER, BECAUSE THE SHALLOW AQUIFER AT THE OLD MILL SITE EXHIBITS LOW HYDRAULIC CONDUCTIVITY AND
PERMEABILITY, GROUNDWATER EXTRACTION WILL BE A PROLONGED PROCESS.  THE LENGTH OF TIME REQUIRED TO EXTRACT
GROUNDWATER LIMITS THE PLEMENTABILITY OF THIS OPTION.

THE EXPOSURE PATHWAYS OF DIRECT CONTACT AND INGESTION FOR SOIL AND GROUNDWATER ARE ELIMINATED THROUGH SOURCE
CONTROL (REMOVAL AND DISPOSAL OF 18,300 YD3 OF CONTAMINATED SOIL) AND OFFSITE OR MANAGEMENT OF MIGRATION
MEASURES (REMOVAL AND TREATMENT OF 760 MILLION GALLONS OF CONTAMINATED GROUNDWATER).  ALL CONTAMINANTS WILL
BE REMOVED TO BACKGROUND LEVELS.  BECAUSE IT ENTAILS THE GREATEST AMOUNT OF OFF-SITE HAULING, THIS
ALTERNATIVE PRESENTS THE GREATEST POSSIBILITY OF HUMAN EXPOSURE DURING HAULING. NO POST-CLOSURE INSTITUTIONAL
RESTRICTIONS WILL BE NECESSARY. 

OF THE FINAL ALTERNATIVES EVALUATED, THIS HAS THE HIGHEST COST (TOTAL ESTIMATED CAPITAL COST $8,145,000 AND
PRESENT WORTH COST $72,020,000).  THE GREATEST PORTION OF THIS CAPITAL COST IS ASSOCIATED WITH TRANSPORTATION
AND DISPOSAL OF THE CONTAMINATED MATERIALS ($5,934,000).

ALTERNATIVE 2A

THIS ALTERNATIVE CONSISTS OF CONSTRUCTION OF A MULTIMEDIA RCRA COMPLIANT CAP OVER THE CONTAMINATED PORTIONS
OF THE SITE, AND EXTRACTION AND ON-SITE GROUNDWATER TREATMENT USING GRANULAR ACTIVATED CARBON (GAC).  THIS
ALTERNATIVE WILL COMPLY WITH APPLICABLE AND RELEVANT STANDARDS.

THE GROUNDWATER EXTRACTION SYSTEM FOR THIS ALTERNATIVE IS THE SAME AS FOR ALTERNATIVE 1A.  CONTAMINATED
GROUNDWATER WILL BE PUMPED TO A SUMP AND THEN THROUGH A SERIES OF COLUMNS PACKED WITH GAC.  WATER LEAVING THE 
BOTTOM OF THE LAST COLUMN WOULD FLOW BY GRAVITY TO AN OFFSITE DRAINAGE DITCH.

FOLLOWING BUILDING DEMOLITION AND DISPOSAL, OFFSITE CONTAMINATED SOIL ADJACENT TO THE HENFIELD PROPERTY AND
CONTAMINATED SEDIMENT IN THE DRAINAGEWAYS WILL BE EXCAVATED AND CONSOLIDATED ON THE SITE TO FILL THE VOIDS
LEFT BY REMOVAL OF THE BUILDINGS.  THE SITE WILL BE COMPACTED AND GRADED (BOTH PROPERTIES) TO PROMOTE RUNOFF
FROM THE FINISHED CAP, AND TO PROVIDE CLEARANCE SO THE EDGE OF THE FOUR FOOT THICK CAP IS
APPROXIMATELY LEVEL WITH THE SURROUNDING GROUND SURFACE.  SITE CLOSURE INVOLVES FENCING THE CAPPED AREAS,
SETTING LAND USE RESTRICTIONS ON THE PROPERTIES, AND INSTALLING POST-CLOSURE MONITORING WELLS.  CAPPING
CONTAMINATED SOIL IN ACCORDANCE WITH RCRA STANDARDS MINIMIZES THE POTENTIAL FOR DIRECT EXPOSURE.  THE
CAP WILL LAST INDEFINITELY IF PROPERLY MAINTAINED.  HOWEVER, CONTAMINANTS WOULD STILL BE PRESENT FOR POSSIBLE
FUTURE RELEASE TO GROUNDWATER.  CARBON ADSORPTION CAN 1

EFFECTIVELY REMOVE ALL THE ORGANIC CONTAMINANTS OF CONCERN FOUND IN GROUNDWATER AT THE OLD MILL SITE. 
CONTAMINANTS ARE REMOVED FROM THE ENVIRONMENT AND ARE DESTROYED IN THE PROCESS OF CARBON REGENERATION.

THE EXPOSURE PATHWAY OF DIRECT CONTACT AND INGESTION FOR SOIL AND GROUNDWATER WILL BE DECREASED BY THIS
ALTERNATIVE.  THE GROUNDWATER QUALITY WILL NOT BE RESTORED TO BACKGROUND OR 10-6 LEVELS, AND THE SOURCE OF
CONTAMINATION AND POSSIBLE LEACHING OF CONTAMINANTS INTO THE GROUNDWATER REMAINS INDEFINITELY.  BECAUSE
OF THE LOW TRANSMISSIVITY AND YIELD OF THIS AQUIFER, FLUSHING OCCURS SLOWLY.  INFILTRATION THROUGH THE CAP
AND HORIZONTAL FLOW THROUGH THE CONTAMINATED SOIL WILL SLOWLY LEACH CONTAMINANTS INDEFINITELY.  THE
GROUNDWATER SEASONALLY RISES TO THE GROUND SURFACE AND COMES IN CONTACT WITH THE CONTAMINATED SOIL. THIS
CAUSES LEACHATE PRODUCTION FROM THE UNSATURATED ZONE.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $3,375,000. 

ALTERNATIVE 2D

THIS ALTERNATIVE CONSISTS OF REMOVAL AND OFF-SITE DISPOSAL IN A RCRA COMPLIANT FACILITY OF 95 PERCENT OF THE
CONTAMINANT MASS IN THE SOIL, AND EXTRACTION AND ON-SITE GROUNDWATER TREATMENT USING GAC.  THIS ALTERNATIVE
WILL COMPLY WITH APPLICABLE AND RELEVANT FEDERAL STANDARDS.

THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEM IS THE SAME AS FOR ALTERNATIVE 2A.



THIS OPTION REQUIRES REMOVAL OF 75 PERCENT LESS SOIL AS THAT REMOVED IN THE COMPLETE SOIL REMOVAL ALTERNATIVE
(4,300 YD3), BUT THIS WOULD EFFECTIVELY REMOVE THE MAJORITY OF CONTAMINANT MASS IN THE SOIL.  THE 5 PERCENT
CONTAMINANT MASS REMAINING IN THE SOIL WILL PRODUCE NO IMPACT ON GROUNDWATER CLEANUP DURING THE EXTRACTION
PERIOD, AND IS REPRESENTATIVE OF BACKGROUND OR 10-6 CARCINOGENIC RISK LEVELS FOR SOIL INGESTION.

THE EXPOSURE PATHWAY OF DIRECT CONTACT AND INGESTION WILL BE GREATLY REDUCED BY THIS ALTERNATIVE.  REMOVAL OF
95% OF THE SOIL CONTAMINATION WILL EFFECTIVELY PREVENT EXPOSURE TO HAZARDOUS MATERIAL AT THE SITE.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $4,440,000. 

ALTERNATIVE 2F

THIS ALTERNATIVE CONSISTS OF EXCAVATION AND ON-SITE CONTAINMENT OF 95 PERCENT OF THE CONTAMINANT MASS IN THE
SOIL, AND EXTRACTION AND ON-SITE GROUNDWATER TREATMENT USING GAC.  THIS ALTERNATIVE COMPLIES WITH APPLICABLE
AND RELEVANT STANDARDS. 

THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEM IS THE SAME AS FOR ALTERNATIVE 2A.

THIS OPTION REQUIRES THE SAME SOIL EXCAVATION AS ALTERNATIVE 2D.  THE DIFFERENCE IS THAT THE SOIL WILL BE
FULLY CONTAINED IN A LANDFILL WHICH  WILL BE CONSTRUCTED ON THE SITE (KRAUS PROPERTY). THE LANDFILL WILL BE
CONSTRUCTED TO MEET RCRA CRITERIA INCLUDING DOUBLE-LINED BOTTOMS AND SIDES, A DOUBLE-LEACHATE COLLECTION
SYSTEM AND A MULTIMEDIA CAP.  COLLECTED LEACHATE WILL BE TREATED ON-SITE USING THE GAC SYSTEM.  SITE CLOSURE
INVOLVES FENCE CONSTRUCTION AROUND THE LANDFILL, IMPLEMENTATION OF LAND USE RESTRICTIONS, AND INSTALLATION OF
MONITORING WELLS.

ON-SITE LANDFILLING PREVENTS THE SPREAD OF AND EXPOSURE TO HAZARDOUS MATERIALS.  THE DOUBLE LINER AND CAP
EFFECTIVELY CONTAIN CONTAMINATED MATERIALS.  HOWEVER, THE PRESENCE OF A CLASS 2 (GROUNDWATER CURRENTLY USED
OR POTENTIALLY AVAILABLE FOR DRINKING WATER OR OTHER BENEFICIAL    USE) AQUIFER MAY LIMIT THE
FEASIBILITY OF LOCATING SUCH A LANDFILL.  SINCE THE GROUNDWATER TABLE SEASONALLY RISES TO THE GROUND SURFACE,
THE INTEGRITY AND EFFECTIVENESS OF AN ON-SITE LANDFILL MAY BECOME QUESTIONABLE.  IN ADDITION, IT IS NOT
RECOMMENDED THAT A LANDFILL BE LOCATED IN AN AREA OF FRACTURED BEDROCK.  THE BEDROCK IN THE VICINITY OF THE
SITE IS KNOWN TO BE FRACTURED.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $4,050,000. 

ALTERNATIVE 3D

THIS ALTERNATIVE CONSISTS OF REMOVAL AND ON-SITE CONTAINMENT OF ALL CONTAMINATED SOIL, AND EXTRACTION AND
ON-SITE GROUNDWATER TREATMENT USING GAC.  THIS ALTERNATIVE EXCEEDS ALL APPLICABLE AND RELEVANT STANDARDS.

THIS ALTERNATIVE IS THE SAME AS ALTERNATIVE 2F EXCEPT THAT 100 PERCENT RATHER THAN 95 PERCENT OF THE SOIL IS
REMOVED AND CONTAINED ON THE KRAUS PROPERTY.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $6,850,000.

ALTERNATIVE 4D

THIS ALTERNATIVE CONSISTS OF CONSTRUCTION OF A PERMEABLE CAP OVER THE CONTAMINATED PORTIONS OF THE SITE, AND
EXTRACTION AND ON-SITE GROUNDWATER TREATMENT.  IMPLEMENTATION OF THIS ALTERNATIVE WILL MEET THE GOALS OF
CERCLA, BUT MAY NOT COMPLY WITH APPLICABLE AND RELEVANT STANDARDS.

THE ENVIRONMENTAL AND PUBLIC HEALTH ASPECTS OF THIS ALTERNATIVE ARE THE SAME AS ALTERNATIVE 2A EXCEPT THAT
THE CAP DOES NOT REDUCE INFILTRATION INTO THE SOIL.  THIS RESULTS IN A GREATER INFILTRATION RATE AND
SUBSEQUENTLY GREATER LEACHATE PRODUCED TO ENTER THE GROUNDWATER.  THE GROUNDWATER MUST BE EXTRACTED FOR OVER
700 YEARS IN ORDER TO RESTORE GROUNDWATER QUALITY TO 10-6 LEVELS FOR CONSTITUENTS OF CONCERN, AND THE
SOURCE OF CONTAMINATION REMAINS INDEFINITELY.



THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $3,290,000.

ALTERNATIVE 5

THIS ALTERNATIVE INCLUDES CONSTRUCTION OF A SITE FENCE, AND INSTALLATION OF A GROUNDWATER MONITORING SYSTEM
AND IS CONSIDERED A LIMITED ACTION ALTERNATIVE.

TOTAL FENCING IS ESTIMATED TO BE 1,400 LINEAR FEET.  MIGRATION OF GROUNDWATER WILL BE MONITORED.  THE RATE
AND DIRECTION OF MIGRATION WILL BE DETERMINED, AND AN EXTENSIVE POLLUTANT FATE ANALYSIS WILL BE PERFORMED TO
DETERMINE THE POTENTIAL FOR ADVERSELY AFFECTING RECEPTORS.

THIS ALTERNATIVE WILL TEMPORARILY MINIMIZE THE DIRECT CONTACT THREAT.  THE CONTAMINATED GROUNDWATER WILL
CONTINUE TO MIGRATE.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $390,000.

ALTERNATIVE 6

UNDER THIS ALTERNATIVE NO FURTHER REMEDIAL ACTIONS WILL BE TAKEN AT THE SITE.  THE THREATS TO PUBLIC HEALTH
AND THE ENVIRONMENT WILL REMAIN.

#CR
COMMUNITY RELATIONS

THERE HAS BEEN CONSIDERABLE PUBLIC INTEREST IN THE OLD MILL SITE THROUGHOUT THE RI/FS.  SEVERAL PUBLIC
MEETINGS HAVE BEEN HELD, AND THERE HAVE BEEN NUMEROUS LETTERS AND PHONE CALLS RELATED TO THE SITE. 
GENERALLY, THE MEETINGS HAVE DRAWN ABOUT 50-75 PEOPLE (ROCK CREEK HAS A POPULATION OF ABOUT 650) AND HAVE
LASTED ABOUT THREE HOURS, WITH MOST OF THE TIME DEVOTED TO QUESTIONS AND ANSWERS.  MEDIA COVERAGE HAS BEEN IN
THE COUNTY PAPERS AND ON THE LOCAL RADIO STATION.

THE MOST INTENSE CONCERN HAS BEEN EXPRESSED BY THE ROCK CREEK HAZARDOUS WASTE COMMITTEE.  THREE MEMBERS (ONE
IS ALSO A MEMBER OF THE TOWN COUNCIL) HAVE GENERATED THE MAJORITY OF INQUIRIES, ALTHOUGH OTHER RESIDENTS AND
LOCAL OFFICIALS HAVE OCCASIONALLY INQUIRED ABOUT THE STATUS OF THE RI/FS OR ABOUT SPECIFIC
TECHNICAL ISSUES.  THE COMMITTEE ALSO DIRECTS NUMEROUS INQUIRIES TO THE COUNTY HEALTH DEPARTMENT, THE COUNTY
DISASTER SERVICES OFFICE, AND THE LOCAL OFFICE OF THE U.S. CONGRESSIONAL REPRESENTATIVE.

MANY ISSUES OF CONCERN HAVE EVOLVED DURING THE RI/FS, HOWEVER, THE QUALITY OF LOCAL DRINKING WATER HAS BEEN
AND CONTINUES TO BE AN ISSUE OF PRIMARY CONCERN.  IN ADDITION, MANY PEOPLE HAVE EXPRESSED FRUSTRATION WITH
THE LENGTH OF TIME REQUIRED FOR THE RI/FS.

SPECIFICALLY, SOME RESIDENTS HAVE REQUESTED THAT IMMEDIATE ACTIONS BE TAKEN TO RESTRICT ACCESS TO THE ENTIRE
SITE, THAT THE ON-SITE BUILDINGS BE DEMOLISHED, THAT A TANK ON-SITE BE REMOVED (THE SITE OWNER HAS SINCE
REMOVED THE TANK), AND THAT THE SITE RECEIVE "NO LESS THAN TOTAL CLEANUP".  THE LAST REQUEST WAS
EXPRESSED AS A DEMAND FOR U.S. EPA ACTION.  MANY PEOPLE HAVE ALSO EXPRESSED CONCERN ABOUT POTENTIAL FOR
FUTURE MIGRATION OF CONTAMINATION.

MANY OF THESE CONCERNS WERE EXPRESSED DURING THE PUBLIC COMMENT PERIOD FOR THE RI/FS, AND HAVE BEEN ADDRESSED
BY THE U.S. EPA IN THE "RESPONSIVENESS SUMMARY".  THE PUBLIC COMMENT PERIOD WAS EXTENDED TO LAST OVER 4-1/2
WEEKS DUE TO THE HIGH LEVEL OF CITIZEN CONCERN AND INVOLVEMENT.  THE CITIZENS APPEAR TO STILL
BELIEVE THAT THIS PERIOD WAS INADEQUATE AND INDICATIONS ARE SUCH THAT THE COMMUNITY DOES NOT FEEL THAT THE
RECOMMENDED CLEANUP WILL BE ADEQUATE.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

IT IS THE RECOMMENDATION OF THIS DOCUMENT THAT THE TECHNICAL ASPECTS OF THE REMEDIAL ALTERNATIVE IMPLEMENTED
AT THE OLD MILL SITE BE CONSISTENT WITH OTHER APPLICABLE AND RELEVANT ENVIRONMENTAL LAWS.  OTHER



ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT TO THE REMEDIAL ALTERNATIVES EVALUATED IN
THE FS ARE THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), THE CLEAN WATER ACT, THE SAFE DRINKING WATER
ACT AND THE NATIONAL ENVIRONMENTAL POLICY ACT (NEPA).

THE PROVISIONS OF RCRA APPLICABLE TO REMEDIATION AT OLD MILL WOULD BE THE 40 CFR PART 264 TECHNICAL STANDARDS
FOR CLOSURE, AND THE SUBPART F, GROUNDWATER PROTECTION STANDARDS.  RCRA REQUIRES THAT CONTAMINATED SOIL
EITHER BE REMOVED TO BACKGROUND OR OTHER STANDARD PROTECTIVE OF HUMAN HEALTH AND ENVIRONMENT (CLOSURE AS A
STORAGE UNIT BY REMOVAL), OR CAPPED (CLOSURE IN PLACE AS A LANDFILL). 

THE CAPPING ALTERNATIVES EVALUATED IN THE FS ARE CONSISTENT WITH THOSE ACTIONS WHICH WOULD BE TAKEN DURING
"CLOSURE" OF A RCRA LAND DISPOSAL FACILITY.  THE ALTERNATIVES WHICH FULLY CONTAIN THE CONTAMINATED SOIL
ON-SITE ARE CONSISTENT WITH THOSE ACTIONS NECESSARY TO BUILD A NEW HAZARDOUS WASTE LANDFILL, AND TO
CLOSE SUCH A LANDFILL.  THE COMPLETE SOIL REMOVAL ALTERNATIVE EVALUATED IN THE FS IS CONSISTENT WITH THOSE
ACTIONS WHICH WOULD BE TAKEN DURING CLOSURE OF A RCRA STORAGE FACILITY.  THE 95 PERCENT REMOVAL ALTERNATIVE
EVALUATED IN THE FS IS ALSO CONSISTENT WITH THOSE ACTIONS WHICH WOULD BE TAKEN DURING CLOSURE
OF A RCRA STORAGE FACILITY, BECAUSE EVEN THOUGH ALL HAZARDOUS WASTE RESIDUES WILL NOT HAVE BEEN REMOVED, THEY
WILL HAVE BEEN REMOVED TO LEVELS ADEQUATE TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT.

IT HAS BEEN DETERMINED THAT REMOVAL OF 100 PERCENT OF THE SOIL CONTAMINANT MASS WOULD CONSTITUTE REMOVAL TO
BACKGROUND LEVELS AND THAT REMOVAL OF 95 PERCENT OF THE CONTAMINANT MASS WOULD CONSTITUTE REMOVAL TO LEVELS
ADEQUATE TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT.  WITH THE 95 PERCENT REMOVAL OPTION, FOR THE
VOLATILE COMPOUNDS, THE AVERAGE CONCENTRATIONS REMAINING ARE BELOW THE (10-6) CARCINOGENIC RISK VALUE FOR
SOIL INGESTION AND CONTACT BUT ABOVE BACKGROUND VALUES.  FOR THE BASE/NEUTRAL (B/N) COMPOUNDS, THE AVERAGE
CONCENTRATIONS REMAINING ARE WITHIN THE RANGE OF THE (10-4) TO (10-6) CARCINOGENIC RISK LEVELS DEPENDING
ON THE COMPOUND.  BACKGROUND CONCENTRATION IN THE NEAR VICINITY OF THE SITE (E.G., ADJACENT RAILROAD BED)
ALSO FALL WITHIN THIS RANGE (1.1-1.7 MG/KG).  FOR EXAMPLE, FOR BENZO(A)PYRENE, A B/N COMPOUND OF CONCERN, THE
AVERAGE CONCENTRATION REMAINING IN THE SOIL WILL BE AT BACKGROUND LEVELS.  THIS LEVEL IS GREATER THAN
THE 10-6 RISK LEVEL FOR SOIL INGESTION.  ALTHOUGH CONTAMINATION WILL BE REMOVED TO BACKGROUND, SOME RISK
REMAINS FOR THIS COMPOUND.  BENZO(A)PYRENE IS AN IMMOBILE COMPOUND AND THUS WILL NOT READILY LEACH INTO THE
GROUNDWATER.

FROM A TRANSPORT BASED APPROACH, THE 5 PERCENT OF CONTAMINATION REMAINING IN THE SOIL IS NOT EXPECTED TO
CAUSE ANY DISCERNIBLE CHANGE IN THE GROUNDWATER QUALITY DURING THE FIRST 30 YEARS OF OPERATION.  OVERALL,
FROM BOTH A RISK AND CONTAMINANT TRANSPORT BASED APPROACH, THE LEVELS REMAINING MAY BE CONSIDERED
ADEQUATE TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT.

THE GROUNDWATER PROTECTION STANDARDS OF RCRA WILL BE APPLICABLE TO THE LEVEL OF GROUNDWATER CLEANUP TO BE
ATTAINED BY A GROUNDWATER EXTRACTION SYSTEM.  40 CFR SECTION 264.94 STATES THAT THE CONCENTRATION OF A
HAZARDOUS CONSTITUENT MUST NOT EXCEED THE BACKGROUND LEVEL OF THAT CONSTITUENT IN THE GROUNDWATER, OR
AN ALTERNATE CONCENTRATION LIMIT (ACL) FOR THAT CONSTITUENT WHICH WILL NOT POSE A SUBSTANTIAL PRESENT OR
POTENTIAL HAZARD TO HUMAN HEALTH OR THE ENVIRONMENT AS LONG AS THAT ACL IS NOT EXCEEDED. THE HAZARDOUS
CONSTITUENTS OF CONCERN ARE THOSE HAZARDOUS SUBSTANCES WHICH WERE DETECTED IN THE GROUNDWATER AND SOILS AT
THE SITE DURING THE RI.  ALTHOUGH A VARIETY OF ORGANICS WERE FOUND IN THE GROUNDWATER, THE COMPOUNDS
TRICHLOROETHENE AND TETRACHLOROETHENE ARE THE CONSTITUENTS OF CONCERN BECAUSE OF THE POTENTIAL
CARCINOGENICITY AND THE HIGH CONCENTRATIONS.  FROM THE LEACHATE/SOIL MODEL IN THE FS, IT IS ESTIMATED THAT
BENZO(A)PYRENE WILL SLOWLY LEACH FROM THE SOIL INTO THE GROUNDWATER OVER A VERY LONG PERIOD OF TIME (5,000
YEARS) AND STILL NOT HAVE EXCEEDED LEVELS OF CONCERN FOR DRINKING WATER. ANY LOW LEVELS OF B/N COMPOUNDS THAT
MAY BE IN THE GROUNDWATER WILL BE REMOVED BY TREATMENT USING GRANULAR ACTIVATED CARBON. SOME LOW LEVELS OF
OTHER B/N COMPOUNDS WERE FOUND IN THE GROUNDWATER BOTH UPGRADIENT OF AND ON THE KRAUS PROPERTY,
INDICATING A SOURCE OTHER THAN THE KRAUS SITE FOR THESE COMPOUNDS. 

IT IS PROPOSED THAT THE CONTAMINANT PLUME BE CONTAINED BY PUMPING AND BE TREATED TO A RISK BASED "TARGET" ACL
OF 10-5 EXCESS CANCER RISK VALUE.  IT IS ESTIMATED THAT THIS CONCENTRATION CAN BE ATTAINED IN THE AQUIFER
AFTER 30 YEARS OF EXTRACTION AND TREATMENT.  SUBSEQUENT TO THIS 30 YEAR  PERIOD, IT IS ESTIMATED THAT
CONTAMINANT CONCENTRATIONS WILL EVENTUALLY ATTENUATE TO THE SOIL AND DISPERSE TO LEVELS THAT DO NOT EXCEED
10-6 EXCESS CANCER RISK LEVELS.  INSTITUTIONAL CONSTRAINTS ON AQUIFER USE WILL BE NECESSARY UNTIL THE
GROUNDWATER HAS REACHED 10-6 LEVELS.  THE U.S. EPA HAS ESTABLISHED THAT 10-6 IS AN ACCEPTABLE LEVEL FOR



GROUNDWATER REMEDIATION.  THIS LEVEL IS CONSIDERED AN ACCEPTABLE LEVEL FOR HUMAN DRINKING WATER
CONSUMPTION.  UNDER CERTAIN CIRCUMSTANCES, LEVELS OTHER THAN 10-6 CAN BE CONSIDERED TARGET ACLS.  AT THE OLD
MILL SITE, REACHING 10-6 LEVELS IS COST AND TIME PROHIBITIVE.  IT IS ESTIMATED THAT WITH COMPLETE SOURCE
REMOVAL, TO REACH 10-6 LEVELS  WILL TAKE ABOUT 90 YEARS.  FOR ANY ALTERNATIVE WITH LESS THAN COMPLETE
REMOVAL, THE TIME INCREASES.  THE GROUNDWATER PLUME HAS MIGRATED A SHORT    DISTANCE OFFSITE (225 FEET
DOWNGRADIENT OF THE SITE).

TRANSPORT MODELING OF THE GROUNDWATER PLUME THROUGH THE AQUIFER AT THE OLD MILL SITE HAS INDICATED THAT,
BETWEEN THE SITE AND A SHORT DISTANCE DOWNGRADIENT (1/4 TO 1/2 MILE), IF THE PLUME (EXTRACTION AND TREATMENT
TO 10-5 LEVEL) WERE ALLOWED TO MIGRATE, THE CONCENTRATION IN THE PLUME MAY EXCEED 10-6 VALUES FOR ABOUT 100
YEARS.  AFTER THAT TIME, AT ALL PLACES IN THE AQUIFER DOWNGRADIENT FROM THE SITE, THE AQUIFER WOULD NOT BE
ADVERSELY AFFECTED BY SITE ACTIVITIES.  AQUIFER RESTRICTIONS WILL PROTECT ALL POTENTIAL FUTURE USERS UNTIL
ACCEPTABLE LEVELS HAVE BEEN RESTORED OVER THE AFFECTED AREA.  ALTHOUGH INITIALLY THE LEVELS OF CONTAMINANTS
IN THE GROUNDWATER WILL BE GREATER THAN 10-6, BY MEANS OF ATTENUATION AND DISPERSION, ACCEPTABLE (10-6)
LEVELS WILL EVENTUALLY NOT BE EXCEEDED ANYWHERE IN THE AQUIFER. THEREFORE, THE PROPOSED EXTRACTION AND
TREATMENT SCENARIO (10-5) IS CONSIDERED TO BE EQUALLY AND ADEQUATELY PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.  SINCE FULL DOCUMENTATION OF THE AQUIFER CHARACTERISTICS HAS NOT BEEN OBTAINED, THE
EFFECTIVENESS OF THIS EXTRACTION AND TREATMENT SYSTEM WILL BE
CONFIRMED AFTER OPERATIONAL PERFORMANCE DATA HAS BEEN EVALUATED. AT THAT TIME THE ACTUAL DETERMINATION OF AN
ACL WILL BE MADE.  IT IS ESTIMATED THAT TWO TO FIVE YEARS OF OPERATIONAL PERFORMANCE DATA WILL BE REQUIRED TO
MAKE SUCH A DETERMINATION.

ANY DISCHARGE OF EXTRACTED GROUNDWATER AT THE SITE TO THE OFFSITE DRAINAGEWAY WILL COMPLY WITH SUBSTANTIVE
REQUIREMENTS OF THE CLEAN WATER ACT.  A NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT WILL
BE ISSUED BY AND TO THE STATE OF OHIO. THE PROVISIONS OF THE NPDES PERMIT WILL BE ESTABLISHED BY THE
OHIO EPA AND U.S. EPA.  DURING CONSTRUCTION, CARE WILL BE TAKEN TO AVOID STORMWATER RUNOFF FROM THE SITE. 

UNDER THE SAFE DRINKING WATER ACT, MAXIMUM CONTAMINANT LEVELS FOR TETRACHLOROETHENE AND TRICHLOROETHENE WILL
SOON BE PROPOSED IN THE FEDERAL REGISTER.  DEPENDING ON THE RESULTS OF THIS PROPOSAL, THESE LEVELS MAY BE MET
IN THE GROUNDWATER.

THIS ALTERNATIVE MEETS NEPA FUNCTIONAL EQUIVALENCY.  THE NECESSARY AND APPROPRIATE INVESTIGATION AND ANALYSIS
OF ENVIRONMENTAL FACTORS AS THEY SPECIFICALLY RELATE TO THE OLD MILL SITE AND THE RECOMMENDED ALTERNATIVE
WERE CONSIDERED AND EVALUATED IN THE RI/FS.  IN ADDITION, AN OPPORTUNITY FOR PUBLIC COMMENT ON ENVIRONMENTAL
ISSUES WAS PROVIDED. 

COMPARISON OF ALTERNATIVES

USING THE INFORMATION PRESENTED IN TABLE 12, THE RELATIVE ADVANTAGES AND DISADVANTAGES OF EACH RESULTING
ALTERNATIVE ARE COMPARED IN ORDER TO RECOMMEND A "COST-EFFECTIVE ALTERNATIVE" AS DEFINED IN THE NCP.

SINCE THE NO ACTION (ALTERNATIVE 6) AND LIMITED ACTION (ALTERNATIVE 7) ALTERNATIVES DO NOT ADEQUATELY
REMEDIATE PRESENT AND FUTURE GROUNDWATER AND SOIL CONTAMINATION, AND DO NOT ADDRESS THE HUMAN HEALTH CONCERNS
OF DIRECT CONTACT OR INGESTION OF CONTAMINATED GROUNDWATER OR SOIL, THESE ALTERNATIVES ARE NOT
RECOMMENDED FOR IMPLEMENTATION AT THE SITE.

THE PRESENT WORTH COST OF ALTERNATIVE 1A (100 PERCENT CONTAMINANT REMOVAL) IS MORE THAN AN ORDER OF MAGNITUDE
GREATER (16 TIMES) THAN ALTERNATIVE 2D (95 PERCENT CONTAMINANT REMOVAL). IMPLEMENTATION OF EITHER OF THESE
ALTERNATIVES WILL ACHIEVE SIMILAR ENVIRONMENTAL BENEFITS (GROUNDWATER REMEDIATION, SOIL
REMOVAL).  CONTAMINATED SOIL REMOVAL AND BOTH OFFSITE AND ONSITE GROUNDWATER TREATMENT WILL REMOVE
CONTAMINATION FROM THE SITE AND REDUCE EXPOSURE RISKS.  THE TIME REQUIRED TO MEET TARGET GROUNDWATER CLEANUP
LEVELS OF 10-6 IS APPROXIMATELY THE SAME FOR THESE ALTERNATIVES.  THEREFORE, ALTERNATIVE 1A IS NOT
RECOMMENDED, BECAUSE IT WOULD NOT BE COST-EFFECTIVE.

ALTERNATIVES 2F AND 3D DIFFER ONLY IN THE AMOUNT OF SOIL CONTAMINANTS CONTAINED IN AN ONSITE LANDFILL, 95
PERCENT IN ALTERNATIVE 2F AND 100 PERCENT IN ALTERNATIVE 3D.  AS DISCUSSED EARLIER, THE 95 PERCENT REMOVAL
EFFECTIVELY REMOVES MOST OF THE CONTAMINANT MASS IN THE SOIL TO LEVELS ADEQUATE TO PROTECT PUBLIC HEALTH AND



THE ENVIRONMENT AND REQUIRES REMOVING ONLY 25 PERCENT AS MUCH SOIL AS IS NECESSITATED IN THE COMPLETE SOIL
REMOVAL ALTERNATIVE.  ALTERNATIVE 2F IS MORE COST-EFFECTIVE (SIMILAR ENVIRONMENTAL PROTECTION AND BENEFITS AT
LOWER COST) THAN ALTERNATIVE 3D.  THEREFORE, ALTERNATIVE 3D IS NOT RECOMMENDED.

ALTERNATIVES 2A AND 4D WILL PREVENT DIRECT EXPOSURE TO CONTAMINATED SOIL THROUGH CONSTRUCTION OF A CAP.  THE
MULTIMEDIA CAP REQUIRED BY ALTERNATIVE 2A IS MORE EFFECTIVE AT REDUCING INFILTRATION AND LEACHATE PRODUCTION
INTO THE GROUNDWATER THAN IS THE CAP REQUIRED BY ALTERNATIVE 4D.  THE GREATER INFILTRATION
RATE OF THE CLAY CAP REQUIRED BY LITERNATIVE 4D RESULTS IN AN INCREASE IN GROUNDWATER CONTAMINANT
CONCENTRATION DURING THE INITIAL YEARS OF GROUNDWATER EXTRACTION.  ALTHOUGH THE PRESENT WORTH COSTS FOR THE
ALTERNATIVES ARE SIMILAR, THE ENVIRONMENTAL BENEFITS, AS MEASURED BY THE LEACHATE PRODUCTION DURING THE
INITIAL OPERATING YEARS OF ALTERNATIVE 2A ARE GREATER THAN FOR ALTERNATIVE 4D.  THEREFORE, ALTERNATIVE 4D IS
NOT RECOMMENDED FOR IMPLEMENTATION AT THE SITE.

THREE ALTERNATIVES REMAIN FOR COMPARISON.  THESE ARE:

        - 2A -- MULTIMEDIA CAP, GROUNDWATER EXTRACTION WITH ONSITE GAC ADSORPTION TREATMENT.

        - 2D -- 95-PERCENT CONTAMINANT REMOVAL, DISPOSAL IN OFFSITE RCRA-LICENSED LANDFILL, GROUNDWATER
                EXTRACTION WITH ONSITE GAC ADSORPTION TREATMENT.

        - 2F -- 95-PERCENT CONTAMINANT REMOVAL, DISPOSAL IN ONSITE RCRA-LICENSED LANDFILL (TO BE BUILT ON
                THE KRAUS PROPERTY), GROUNDWATER EXTRACTION WITH ONSITE GAC ADSORPTION TREATMENT.

ALTERNATIVE 2A WILL MINIMIZE THE HUMAN CONTACT EXPOSURE, AND DECREASE THE CONCENTRATION OF CONTAMINANTS IN
THE GROUNDWATER PLUME.  THE GROUNDWATER WILL NOT BE RESTORED TO BACKGROUND OR 10-6 LEVELS BECAUSE THE SOURCE
OF CONTAMINATION (CONTAMINATED SOIL) REMAINS ONSITE, AND SLOW LEACHING OF CONTAMINANTS INTO THE
GROUNDWATER WILL CONTINUE INDEFINITELY.  THE CONTAMINANT PLUME WILL NEED TO BE CONTAINED AND TREATED BY
OPERATING AND MAINTAINING AN ACTIVE GROUNDWATER EXTRACTION SYSTEM FAR INTO THE FUTURE (HUNDREDS OF YEARS). 
THE RELIABILITY AND IMPLEMENTABILITY OF MAINTAINING SUCH A SYSTEM INTO THE INDEFINITE FUTURE ARE LESS THAN IF
THE SOURCE OF CONTAMINATION IS REMOVED. MUCH OF THE CONTAMINATION IS ADSORBED TO THE SOIL IN THE SATURATED
ZONE (AQUIFER STRUCTURE).  LOW TRANSMISSIVITY OF THE AQUIFER RESULTS IN A SLOW RATE OF FLUSHING.  EVEN IF A
CAP WERE PLACED ON THE SITE, A SLOW RATE OF INFILTRATION WOULD OCCUR. ALSO, SINCE THE WATER TABLE SEASONALLY
RISES TO THE GROUND SURFACE, CONTAMINANTS ARE LEACHED SLOWLY INTO THE GROUNDWATER. THEREFORE, BOTH HORIZONTAL
AND VERTICAL INFILTRATION THROUGH THE CONTAMINATED SOIL WOULD OCCUR AT THIS SITE.  SINCE THE OTHER REMAINING
ALTERNATIVES WILL EVENTUALLY ACHIEVE A MORE EFFECTIVE LEVEL OF GROUNDWATER CLEANUP AND GREATER PUBLIC HEALTH
BENEFITS, AND SINCE THE RELIABILITY OF THIS ALTERNATIVE IS QUESTIONABLE BECAUSE OF THE HIGH WATER TABLE AND
BECAUSE OF THE INDEFINITE CONTAINMENT AND TREATMENT TIME, THIS ALTERNATIVE, WHICH DOES NOT FAR EXCEED THE
COST OF THE OTHER REMAINING ALTERNATIVES, IS NOT RECOMMENDED FOR IMPLEMENTATION AT THE SITE.

IMPLEMENTATION OF ALTERNATIVES 2D AND 2F INVOLVES GROUNDWATER TREATMENT AND REMOVAL OR ONSITE CONTAINMENT OF
SOIL (95 PERCENT OF THE CONTAMINANT MASS).  THE PRESENT WORTH COST OF ALTERNATIVE 2D, SOIL REMOVAL, IS
SLIGHTLY HIGHER THAN ALTERNATIVE 2F, SOIL CONTAINMENT ($4,440,000 VERSUS $4,050,000).

THE ENVIRONMENTAL BENEFIT AS MEASURED BY GROUNDWATER REMEDIATION IS THE SAME FOR BOTH ASSEMBLED ALTERNATIVES. 
THE ENVIRONMENTAL BENEFIT GAINED BY REMOVING THE SOIL CONTAMINATION FROM THE SITE EXCEEDS THE BENEFIT OF
CONTAINING THE CONTAMINATED SOIL IN AN ONSITE LANDFILL BECAUSE THERE REMAINS THE POSSIBILITY FOR RELEASE OF
CONTAMINANTS AT THE SITE.

CONTAMINATED SOIL IS REMOVED FROM THE SITE, THE POSSIBILITY OF EXPOSURE TO THE LOCAL COMMUNITY IS ELIMINATED
AT THE SITE.  IF AN ONSITE LANDFILL IS CREATED, PERMANENT INSTITUTIONAL CONSTRAINTS WILL BE NEEDED AT THE
SITE.  THE AQUIFER IN THE AREA OF THE SITE IS PRESENTLY BEING USED FOR DRINKING WATER.  IT IS CONSIDERED A
CLASS II, CURRENT USE AQUIFER. CITING REQUIREMENTS DISCOURAGE LOCATION OF A LANDFILL ABOVE THIS TYPE OF
AQUIFER.  CITING REQUIREMENTS ALSO DISCOURAGE LOCATING ABOVE FRACTURED BEDROCK. THE SHALE IN THE AREA OF THE
SITE IS KNOWN TO BE FRACTURED. THEREFORE, THE LONG TERM RELIABILITY OF REMOVAL IS GREATER THAN THAT OF
ON-SITE CONTAINMENT.

THEREFORE, SINCE THE ENVIRONMENTAL, INSTITUTIONAL, AND PUBLIC HEALTH AND WELFARE BENEFITS OF ALTERNATIVE 2D



ARE GREATER THAN THOSE OF ALTERNATIVE 2F, AND SINCE THE COST TO IMPLEMENT EITHER IS ESSENTIALLY THE SAME,
ALTERNATIVE 2D IS RECOMMENDED AS THE COST-EFFECTIVE REMEDIAL ALTERNATIVE FOR IMPLEMENTATION AT THE
SITE.

#RA
RECOMMENDED ALTERNATIVE

IT IS RECOMMENDED THAT FS ALTERNATIVE 2D BE SELECTED AS THE COST-EFFECTIVE REMEDIAL ALTERNATIVE IN ACCORDANCE
WITH SECTION 300.68 OF THE NATIONAL CONTINGENCY PLAN (NCP).  THIS ALTERNATIVE IS NOT THE LOWEST COST
ALTERNATIVE WHICH PROVIDES A MINIMALLY ADEQUATE REMEDY, BUT IT IS THE COST-EFFECTIVE ALTERNATIVE WHICH
ADEQUATELY PROTECTS PUBLIC HEALTH AND THE ENVIRONMENT FROM THE RISKS OF FURTHER EXPOSURE TO CONTAMINATED SOIL
AND GROUNDWATER AT THE SITE.  THIS ALTERNATIVE SUBSTANTIALLY COMPLIES WITH ALL OTHER
ENVIRONMENTAL LAWS, AND HAS A TOTAL PRESENT WORTH COST OF $4,440,000.

DESCRIPTION OF THE PROPOSED REMEDY

THE RECOMMENDED ALTERNATIVE INVOLVES OFFSITE DISPOSAL OF 4,300 YD3 OF CONTAMINATED SOIL AND SEDIMENT;
GROUNDWATER CONTAINMENT, EXTRACTION, AND TREATMENT USING DIRECT CONTACT GAC; AND THE OPPORTUNITY FOR
CONNECTION OF DOWNGRADIENT RESIDENCES WITHIN 0.5 MILE OF THE SITE TO THE CURRENTLY AVAILABLE PUBLIC WATER
SUPPLY. TWO DOWNGRADIENT RESIDENCES HAVE BEEN IDENTIFIED.  ALTHOUGH THESE WELLS ARE NOT PRESENTLY AFFECTED BY
CONTAMINATION FROM THE SITE, AS A PRECAUTIONARY MEASURE IT IS RECOMMENDED THAT THESE WELLS BE TAKEN OUT OF
SERVICE AND THAT THE RESIDENCES BE CONNECTED TO THE PUBLIC WATER SUPPLY.  THIS ALTERNATIVE WILL REMOVE THE
SOURCE OF CONTAMINATION, AND WILL REDUCE CONTAMINANT CONCENTRATIONS IN GROUNDWATER TO ACCEPTABLE LEVELS.

OFF-SITE REMEDIAL ACTION (FOR THE PROPOSED REMEDY)

(I) GROUNDWATER EXTRACTION SYSTEM

A NUMBER OF GROUNDWATER EXTRACTION WELLS WILL BE PLACED DOWNGRADIENT FROM THE SITE IN ORDER TO CAPTURE THE
PLUME BEFORE FURTHER MIGRATION FROM THE SITE.  EACH WELL WILL HAVE A PUMPING ATE OF 1 GALLON PER MINUTE TO
PROVIDE A CAPTURE ZONE OF APPROXIMATELY 100 FEET, AND GROUNDWATER VELOCITY OF APPROXIMATELY 20 FEET PER YEAR.

ACCORDING TO THE ANALYSIS PERFORMED ON THE GROUNDWATER SYSTEM, AND AS DEMONSTRATED IN FIGURES 6 AND 7,
MEETING A CLEANUP GOAL OF 10-6 CARCINOGENIC RISK LEVELS IN GROUNDWATER IS TIME PROHIBITIVE (ABOUT 100 YEARS). 
IN THESE FIGURES, THE LINE WHICH CORRESPONDS TO THIS ALTERNATIVE IS THE 95 PERCENT CONTAMINANT
REMOVAL.  THUS, A CLEANUP RISK BASED "TARGET" CONCENTRATION OF 10-5 IS PROPOSED.  IT IS ESTIMATED THAT THE
AVERAGE CONCENTRATION OF CONTAMINANTS IN THE PLUME CAN BE REDUCES TO THIS LEVEL WITHIN 30 YEARS.  THE
EXTRACTION WELLS WILL BE PLACED TO CONTAIN THE CONTAMINATION AT CONCENTRATIONS GREATER THAN THE 10-6
CARCINOGENIC RISK LEVEL ISOPLETH.

THE ANALYSIS IN THE FS, CONSIDERING GROUNDWATER FLOW RATES,  FLOW-PATH LENGTHS, POREWATER VELOCITIES, AND
RETARDATION COEFFICIENTS OF THE COMPOUNDS DETECTED AT THE OLD MILL SITE, ESTIMATES THAT EXTRACTION OF VOCS
FOR APPROXIMATELY 30 YEARS WILL BE REQUIRED TO ACHIEVE TO 10-5 CLEANUP LEVELS IN THE ENTIRE PLUME.  ANY
CONTAMINATION PRESENT AT LOWER LEVELS WHEN THIS CLEANUP LEVEL IS ATTAINED WILL BE ALLOWED TO MIGRATE AND
DISPERSE, AND WILL NATURALLY ATTENUATE TO THE SOIL.  THREE CONTAMINANT TRANSPORT MODELS WERE USED TO ESTIMATE
THE FATE OF ALLOWING THE PLUME (10-5) TO MIGRATE.  IT IS ESTIMATED THAT, 1/4 TO 1/2 MILE DOWNGRADIENT FROM
THE SITE, AFTER THE EXTRACTION SYSTEM IS SHUT DOWN, THE CONTAMINATION LEVELS WILL NOT EXCEED THE 10-6
CARCINOGENIC RISK LEVEL ANYWHERE IN THE AQUIFER AFTER ABOUT 100 YEARS.  INSTITUTIONAL CONSTRAINTS WILL NEED
TO BE PLACED ON

THE CONTAMINATED AQUIFER PLUME, AND A SHORT DISTANCE DOWNGRADIENT FROM THE PLUME, UNTIL IT IS DETERMINED,
THROUGH MONITORING, THAT SUCH CONSTRAINTS ARE NO LONGER NECESSARY.

(II) GROUNDWATER TREATMENT SYSTEM

THE TREATMENT SYSTEM FOR CONTAMINATED GROUNDWATER, PRIOR TO DISCHARGE TO THE OFFSITE DRAINAGE DITCH, CONSISTS
OF A SERIES OF GAC COLUMNS.  REMOVAL EFFICIENCY WOULD BE SUFFICIENT TO MEET DISCHARGE LIMITATIONS SET BY THE



NPDES REQUIREMENTS. LIMITATIONS WILL CALL FOR AN EFFLUENT WHICH MEETS WATER QUALITY STANDARDS AFTER THE
EFFLUENT MIXES WITH EXISTING FLOW (LOW FLOW IS ZERO DURING PARTS OF THE YEAR).  THE NPDES PERMIT WILL BE
APPLIED FOR AND ISSUED BY THE STATE OF OHIO.

(III)  AQUIFER RESTRICTIONS AND PUBLIC WATER SUPPLY

AQUIFER USE RESTRICTIONS WILL BE REQUIRED AS LONG AS CONCENTRATIONS IN THE PLUME ARE ABOVE 10-6 CARCINOGENIC
RISK LEVELS.  BECAUSE OF UNCERTAINTIES INVOLVED IN EXTRACTION AND CONTAINMENT OF GROUNDWATER, THOSE
RESIDENCES WITHIN 0.5 MILES DOWNGRADIENT FROM THE SITE, WHICH MAY POTENTIALLY BE AFFECTED, WILL BE GIVEN THE
OPPORTUNITY TO BE CONNECTED TO THE CURRENTLY AVAILABLE PUBLIC WATER SUPPLY.  THESE ACTIONS WILL ADEQUATELY
PROTECT ALL CURRENT RECEPTORS.  SINCE A COMPARATIVELY SMALL COST IS INVOLVED IN THIS PARTICULAR ASPECT OF THE
ALTERNATIVE ($12,000), AND SINCE THE COST OF A CONTINUOUS MONITORING PROGRAM OF THESE PRIVATE WELLS WOULD
EXCEED THE COST FOR A PERMANENT CONNECTION, THIS ACTION IS BOTH COST-EFFECTIVE AND PROTECTIVE OF PUBLIC
HEALTH.

SOURCE CONTROL REMEDIAL ACTION

(I) BUILDING DEMOLITION

THE BUILDINGS AT THE SITE ARE KNOWN TO HAVE BEEN USED FOR STORAGE OF HAZARDOUS WASTES. IN ADDITION,  SAMPLING
AND VISUAL OBSERVATIONS HAVE IDENTIFIED A NUMBER OF SPILLS OF HAZARDOUS SUBSTANCES INSIDE THE BUILDINGS.  IT
IS RECOMMENDED THAT CONTAMINATED PORTIONS (ASSUMED TO BE THOSE PORTIONS WHICH HAVE
COME INTO CONTACT WITH CONTAMINATED SOIL) OF THE BUILDINGS BE DEMOLISHED, AND THAT CONTAMINATED WASTE
MATERIALS BE TRANSPORTED OFF-SITE TO A U.S. EPA APPROVED HAZARDOUS WASTE DISPOSAL FACILITY.  UNCONTAMINATED
WASTE MATERIALS WILL BE TRANSPORTED TO A SANITARY LANDFILL. SAMPLING  TO CONFIRM CONTAMINATION WILL OCCUR
PRIOR TO OR DURING THE DEMOLITION OF THE BUILDINGS. THE SELECTION OF AN OFF-SITE RCRA FACILITY WILL BE MADE
IN COORDINATION WITH THE RCRA REGIONAL OFFICE WHERE THE FACILITY IS LOCATED.

(II) SOIL REMOVAL

SOIL CONTAMINATION AT THE OLD MILL SITE HAS BEEN DOCUMENTED SURFICIALLY OVER THE MAJORITY OF THE SITE, AND
THROUGHOUT PORTIONS OF THE UNSATURATED ZONE TO THE WATER TABLE AT A 5 FOOT DEPTH.  THE RESULTS OF THE RI
INDICATE THAT CONTAMINATION OF SOILS WITH BASE/NEUTRAL (B/N) AND VOLATILE ORGANIC COMPOUND (VOC) PRIORITY
POLLUTANTS EXISTS PRIMARILY WITHIN THE TOP 2 FEET OF THE SOIL PROFILE.  SELECTED AREAS OF SOIL REMOVAL FROM
THE SITE WOULD RESULT IN APPROXIMATELY 95 PERCENT REMOVAL OF BOTH B/N AND VOC CONTAMINATION.  THIS REMOVAL
WOULD RESULT IN RESIDUAL CONCENTRATIONS THAT CONSTITUTE LEVELS WHICH ARE ADEQUATE TO PROTECT PUBLIC HEALTH
AND THE ENVIRONMENT IN THE SOILS.  B/N COMPOUNDS WILL BE REMOVED TO U.S. EPA CONTRACT LABORATORY DETECTION
LIMITS OR BACKGROUND, AND VOLATILES WILL BE REMOVED TO 10-6 CARCINOGENIC RISK LEVELS FOR INGESTION OF
CONTAMINATED SOIL.  THE ESTIMATED AREAS OF SOIL REMOVAL ARE SHOWN ON FIGURES 8 AND 9.

THE LEACHATE-GROUNDWATER ANALYSES PRESENTED IN APPENDIX G AND CHAPTER 5 OF THE FS INDICATE THAT THIS SOIL
REMOVAL SCENARIO WILL SUBSTANTIALLY REDUCE THE TOTAL AMOUNT OF CONTAMINANTS TRANSPORTED FROM SOILS
(UNSATURATED ZONE) TO THE AQUIFER (SATURATED ZONE).  THIS REMOVAL IS ALSO NECESSARY TO EVENTUALLY RESTORE THE
AQUIFER TO 10-6 CARCINOGENIC RISK LEVELS. LIMITED LAND USE RESTRICTIONS WILL BE NECESSARY TO PROTECT THE
MONITORING AND TREATMENT SYSTEM, AND TO RESTRICT AQUIFER USE IN THE PLUME.  IT WILL NOT BE NECESSARY TO CAP
THE SITE BECAUSE THE SITE WILL BE CLOSED AS A STORAGE UNIT (40 CFR PART 264 (K)) AND THE CONTAMINATION WILL
HAVE BEEN REMOVED TO LEVELS ADEQUATE TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT.  CONFIRMATIONAL SOIL
TESTING WILL BE DONE DURING THE REMEDIAL ACTION TO ASSURE THAT ADEQUATE CLEANUP LEVELS ARE REACHED.

THIS REMEDIAL ACTION WILL REQUIRE USE OF AN OFFSITE LAND DISPOSAL FACILITY.  NO HAZARDOUS SUBSTANCES FROM THE
OIL MILL SITE WILL BE TAKEN TO AN OFFSITE RCRA FACILITY UNLESS IT IS IN COMPLIANCE WITH THE U.S. EPA
"PROCEDURES FOR PLANNING AND IMPLEMENTING OFF-SITE RESPONSE ACTIONS".  THESE PROCEDURES PRECLUDE USE OF A
FACILITY THAT HAS SIGNIFICANT RCRA VIOLATIONS OR OTHER ENVIRONMENTAL CONDITIONS THAT AFFECT THE SATISFACTORY
OPERATION OF THE FACILITY.  AMONG OTHER THINGS, THE PROCEDURES ALSO REQUIRE THAT THE FACILITY HAVE AN
APPLICABLE PERMIT OR INTERIM STATUS AND HAVE BEEN INSPECTED WITHIN SIX MONTHS PRIOR TO DISPOSAL.  THE LAND
DISPOSAL FACILITY WILL MEET THE MINIMUM RCRA TECHNICAL REQUIREMENTS.  THREE FACILITIES WITHIN THE
GEOGRAPHICAL AREA (300 MILE RADIUS) OF THE SITE WERE CONSIDERED FOR DISPOSAL IN DEVELOPING COST ESTIMATES.



#OM
OPERATION AND MAINTENANCE (O&M)

EACH ALTERNATIVE WAS EVALUATED FOR O&M AS SHOWN IN TABLES 4 THROUGH 11.  THE O&M COSTS WERE ESTIMATED ON AN
ANNUAL BASIS OVER 30 YEARS.  THE O&M FOR THE RECOMMENDED ALTERNATIVE WILL REQUIRE AN OFFSITE GROUNDWATER
MONITORING PROGRAM CONSISTENT WITH RCRA CLOSURE REGULATIONS, AND EXTRACTION AND TREATMENT OF CONTAMINATED
GROUNDWATER.  THE O&M PERIOD WILL LAST UNTIL SUCH TIME AS EITHER APPLICABLE OR RELEVANT STANDARDS OR ACLS ARE
MET.  THE PERIOD FOR O&M IS EXPECTED TO LAST FOR 30 YEARS.  THE STATE OF OHIO WILL
ASSUME RESPONSIBILITY FOR LONG TERM O&M OF THE REMEDIAL ACTION. THE U.S. EPA WILL ENTER INTO A STATE
SUPERFUND CONTRACT WITH THE STATE OF OHIO TO FORMALIZE THIS AGREEMENT.

#SCH
SCHEDULE

   MILESTONES                                              DATE
   APPROVE REMEDIAL ACTION (ROD)
           APPROVE REM II DESIGN WORKPLAN                  7-31-85
           AMEND REM II WORK ASSIGNMENT                    7-31-85
           AWARD IAG (DESIGN ASSISTANCE)                   7-31-85
           BEGIN DESIGN                                    7-31-85
           COMPLETE DESIGN                                 8-01-85
           AWARD SUPERFUND STATE CONTRACT (CONSTRUCTION)   9-09-85
           AWARD IAG (CONSTRUCTION)                        9-13-85
                                                           9-13-85
#FA
FUTURE ACTIONS

UNCERTAINTY EXISTS AS TO THE CONTAMINANT REMOVAL EFFICIENCY PHYSICALLY ATTAINABLE IN THE AQUIFER AT THE OLD
MILL SITE. ALTHOUGH OUR FINAL REMEDIAL GOAL IS TO RESTORE THE GROUNDWATER TO SAFE (10-6) LEVELS, THE ACTUAL
PERFORMANCE OF THE EXTRACTION SYSTEM AND THE NATURAL ATTENUATION CAPACITY OF THE AQUIFER MUST BE MONITORED
BEFORE AN ALTERNATE CONCENTRATION LEVEL (ACL) CAN BE SET.  A GROUNDWATER PROTECTION STANDARD WILL BE SET WITH
THE GOAL OF PROTECTING THE PUBLIC HEALTH AND THE ENVIRONMENT BOTH NOW AND IN THE FUTURE.  TWO MAJOR VARIABLES
FOR SETTING A FINAL CLEANUP STANDARD ARE DATA ADEQUACY AND TREATMENT RELIABILITY.  ALTHOUGH THE ANALYTICAL
DATA FOR THE GROUNDWATER AT THE OLD MILL SITE ADEQUATELY DEFINES THE AREAL EXTENT OF CONTAMINATION,
INFORMATION ON THE PHYSICAL CHARACTERISTICS OF THE AQUIFER SYSTEM IS LIMITED. THIS LIMITS THE ASSESSMENT OF
THE TREATMENT RELIABILITY OF THE EXTRACTION SYSTEM.  IT IS PREDICTED THAT THE EXTRACTION TIME WILL BE
PROLONGED DUE TO THE LOW YIELD OF THE AQUIFER (30 YEARS TO ATTAIN 10-5 LEVELS).  IT IS FURTHER PREDICTED
THAT, IF THE TREATED PLUME (10-5) IS ALLOWED TO MIGRATE AND NATURALLY ATTENUATE, AFTER ABOUT 100 YEARS, 10-6
LEVELS WILL NOT BE EXCEEDED IN THE AQUIFER.  THUS, IT IS EXPECTED THAT AFTER 130 YEARS, THE GROUNDWATER WILL
BE RESTORED TO ACCEPTABLE (10-6) LEVELS.  THEREFORE, THE ACTUAL ACL DETERMINATION WILL BE DEFERRED UNTIL
OPERATIONAL DATA IS AVAILABLE TO MAKE THIS DETERMINATION. THE U.S. EPA AND OHIO EPA WILL MONITOR THE
PERFORMANCE OF THE EXTRACTION SYSTEM.  THIS WILL PROVIDE A GREATER CERTAINTY THAT THE GROUNDWATER MANAGEMENT
OBJECTIVES CAN BE MET WITHIN A REASONABLE PERIOD OF TIME.  AFTER THE PERFORMANCE OF THE EXTRACTION SYSTEM IS
MORE FULLY ASSESSED, AND AFTER CONSULTATION WITH THE OHIO EPA, AN ACTUAL ACL WILL BE SET. THEREFORE, THIS
REMEDY WILL BE CONSIDERED AN INTERIM REMEDY UNTIL THE ACL HAS BEEN SET.  THE STATE OF OHIO WILL BE
RESPONSIBLE FOR ASSURING THAT INSTITUTIONAL CONSTRAINTS WILL BE HONORED FOR THAT PORTION OF THE AQUIFER WHICH
IS CONTAMINATED UNTIL 10-6 LEVELS ARE NOT EXCEEDED, AND FOR LONG TERM MONITORING OF THE AQUIFER AND O&M OF
THE EXTRACTION AND TREATMENT SYSTEM.

SPECIFICS OF THE MONITORING FREQUENCY AND THE MECHANISM FOR CONTROLLING GROUNDWATER USE IN CONTAMINATED
PORTIONS OF THE AQUIFER WILL BE DEFINED IN THE O&M PLAN WHICH WILL BE DEVELOPED DURING DESIGN AND MAY BE
REFINED AS OPERATIONAL DATA BECOMES AVAILABLE.


